Abstract: This paper is focused on the transmission of images using M-QAM
Introduction
In recent times world research is mainly focused on Wireless Communication. The rapid growth of the use of Bluetooth, Android and iOS based mobile systems, Blackberry Services and Wi-Fi are creating fast and effective changes in the way people communicate. The requirement of high date rate applications in daily life has shifted focus on quality transmission of visual data such as images over the Wireless Medium. To provide such quality transmission, wireless is convenient, but is not perfect. There are limitation and difficulties such as bandwidth limitations, signal attenuation, co-channel interferences, and time varying channel. Consequently, the quality of transmitted images gets degraded. The received signal over a wireless channel is usually characterized by the joint effect of two independent random processes such as small scale fading due to reflected and scattered signal or due to shadowing from various obstacles in the propagation path. Several statistical models are developed to study the effect of fading and shadowing individually, but since fading and shadowing happens simultaneously, it is necessary to have composite models which can represent their effects simultaneously.
Recent work related to this topic is described as follows.
Rayleigh and Rician fading distributions in frequency selective fading channels have already been deployed and studied in depth for OFDM systems [1, 2] . Various channel estimation and diversity schemes have been proposed in literature to enhance the error performance under Rayleigh and Rician fading channel [3] [4] [5] . Nakagami-m fading distribution is another useful and important model to characterize the fading channel [6] . Kang et al. [7] modeled the OFDM-BPSK system with frequency selective fading channel. Zheng et al. [8] further enhanced the work by presenting asymptotic BER performance of OFDM system in frequency selective Nakagami-m channel. In [9] , accurate error performance of OFDM systems is analyzed on the basis of number of channel taps in Nakagami m fading environment. In [4] , BER performance of OFDM is analyzed on the basis of BPSK and QPSK in Generalized Gamma Fading Channel. This paper focus on investigating the performance of fading and shadowing for the grayscale image transmission using the M-QAM OFDM system over a Generalized K Fading channel. To the best of our information, the performance of fading and shadowing over this channel has not been investigated so far for image transmission. By comparing the transmission of images using different fading and shadowing parameters, it has been observed that these parameters affect the quality of image drastically.
The paper is organized as follows. Section II, briefly review M-QAM, OFDM system and Generalized K Fading channel. Section III describes the system parameters used for image transmission in the present work. Section IV presents experimental results and their discussion. Section V provides the Conclusion and References II. Background
M-Quadrature Amplitude Modulation
QAM is the encoding of the information into a carrier wave by variation of the amplitude of both the carrier wave and a -quadrature" carrier that is 90° out of phase with the main carrier in accordance with two , four bits per symbol can be sent which consists of two bits for I and two bits for Q. The symbol rate is one fourth of the bit rate. So 16-QAM modulation format produces a more spectrally efficient transmission [14] .
1.2
Generalized K Fading Channel Short Term Fading refers to large changes in the amplitude and phase of a signal caused by a small change in the position of the transmitter or receiver. It is generally represented using Nakagami-m distribution as it corresponds to the results of short wave ionospheric propagation. The envelope of the transmitted signal over the Nakagami fading, X, has the probability density function (pdf)    is the Gamma Function. In terrestrial and satellite land-mobile systems, the signal quality is also affected by slow variation of the mean signal level due to the shadowing from terrain, buildings and trees. Consequently, multipath fading is superimposed on shadowing. Hence, the pdf of the envelope of the received signal
will be conditioned on the average power  leading to Equation (2) .
Therefore in combined multipath and shadowing fading, equation (1) can be expressed as follows
Where, ) ( y p  is the pdf of the average power which is usually modeled by the Log-Normal distribution. In order to mitigate difficulty to derive close form of some metric performance measure, using the moment matching method, it was argued that a gamma shadowing is an excellent match to the lognormal shadowing seen in wireless systems [20] , so Gamma distribution used to model the average power random variations given as follows
Where, 0 m s  reflects the shadowing severity and 0  is the local mean power [11] . Therefore, the pdf of the received signal envelope due to composite fading (shadowing and multipath) comprise to the Generalized-K distribution (K G ) which is given by,
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Where, k and m are the shaping parameter of the [17] distribution. The parameter m is a fading severity parameter and k is a shadowing severity parameter. The two shaping parameters, m and k, can take different values which approximate several shadowing conditions, from severe shadowing
. This model assumes a Nakagami or Rayleigh density function for the envelope of the received signal and the power of the envelope [21] has a gamma distribution. This composite model can be used to analyze the performance of wireless systems in shadowed fading channels [12] . Since K G is a two parameter distribution, various fading and shadowing models can be described by using different value combinations for k and/or m. For example, as k → ∞, it approximates the [18 ] well-known Nakagami-m distribution ; for m = 1, it coincides with the K distribution and approximately models Rayleigh-Lognormal (R-L) fading conditions, while for m → ∞ and k → ∞, approaches the additive white Gaussian noise (AWGN) channel [4] .
Orthogonal Frequency Division Multiplexing
The OFDM is a recently used technology in the broadband communication like IEEE 802.11 wireless local area networks (WLANs) and IEEE 802.16 broadband fixed wireless access networks in a wireless multipath environment. The orthogonal frequency division multiplexing (OFDM) is a popular multi-carrier transmission scheme which optimizes overall channel capacity and improves throughput. The basic principle of OFDM is to split a higher rate data stream into a number of lower rate data streams which are transmitted simultaneously over a number of sub-carriers. The dispersion in time caused by the multipath delay spread is decreased relatively due to the increase of the symbol duration for lower rate parallel sub-carriers. Inter-symbol interference (ISI) is completely eliminated by the addition of the guard time in every OFDM symbol [10] . Figure. 2 depicts the block diagram of the OFDM system used to transmit a gray scale image over Generalized K Fading channel. The OFDM system parameters used in this simulation are mentioned in Table 1 Figure. 3 depicts the sequence of events used in the present work to transmit three different gray scale images of size 200*320 over Generalized K Fading channel. These images are Clown, Wheel and Cameraman and are depicted in Figures. 4-6 respectively. The OFDM system parameters used in this simulation are tabulated in Table 1 . These images are firstly reshaped according to M-QAM value, pass through an OFDM modulator block and then transmitted over the said Generalized K Fading channel. Table 2 comprises of the different fading and shadowing parameters used in the present work. These images are then received and pass through an OFDM demodulator block before being decoded. The performance is analyzed using BER (Bit Error Rate) which is defined as the number of errors in a given number of transmitted bits over a communication channel that have been changed due to noise, interference or distortion [13] .
III. System Description

IV. Experimental Results And Discussion
Figures. 4 -6 depicts original gray scale images Cameraman, Clown and Wheel each of size 200*320. However in order to adjust these within the manuscript, the size is reduced to half. Figures. 7-9 depict the respective reconstructed images at an Eb/No = 12 dB, QAM=16, m=1 and k=1. The channel BER values of reconstructed images with maximum fading and shadowing are tabulated in Table 3 . We observe that for all these images, the low channel BER is achieved at lower Eb/No. Another significant observation is that as we increase the value of fading and shadowing parameters, the channel starts behaving as AWGN channel and the probability of error between transmitted and reconstructed image data decreases, thereby giving better quality of reconstructed images. The channel BER values of reconstructed images with minimum fading and shadowing are tabulated in Table 4 . Although, we have carried out our simulation for three different grayscale images, the plots channel BER vs Eb/No are shown in the case of Clown image in this paper. This is because the results obtained in the case of clown are the best. It has been observed that the behavior of the respective plots for all three images is identical when shadowing parameter (k) has been kept constant as maximum (k=1). In this case higher the size of the fading, the higher is the channel BER achieved at lower Eb/No. It has been noticed that when m becomes larger, better performance is obtained because the larger m represents the less severe fading Figure. 11 shows the plot of channel BER vs Eb/No for the different values of shadowing parameter (k) when fading parameter (m) has been kept constant as maximum (m=1). In this case higher the size of the shadowing, the higher is the channel BER achieved at lower Eb/No. It has been noticed that when k becomes larger, the plots of BER moves towards lower values hinting that the amount of fading will be higher. Channel Eb/No = 12 dB, QAM=16, m=1, k=1 
V. Conclusion
This paper successfully demonstrated the transmission of grayscale images using M-QAM OFDM System using Generalized K Fading channel. The Generalized K Fading channel is evaluated by transmitting still images through the 16-QAM modulated OFDM system using different fading parameters and Shadowing parameters values. The investigated results shows the effect of fading and Shadowing in terms of visual quality of received images and the bit error rate. The images being transmitted over the composite fading channels shows that they are exceptionally sensitive to effect of multipath propagation, which can deteriorate the quality of the image at the receiver. Since, the mobile radio signal envelope is usually composed of a fast fading component superimposed on a slow fading component, from the presented results it is clear that the channel model composed of mixed distributions is useful for designing wireless systems and networks
